Acetylcholinesterase H and T dimers are associated through the same contact. Mutations at this interface interfere with the C-terminal T peptide, inducing degradation rather than secretion.
Acetylcholinesterase (AChE) exists as AChE(H) and AChE(T) subunits, which differ by their C-terminal H or T peptides, generating glycophosphatidylinositol-anchored dimers and various oligomers, respectively. We introduced mutations in the four-helix bundle interface of glycophosphatidylinositol-anchored dimers, and analyzed their effect on the production and oligomerization of AChE(H), of AChE(T), and of truncated subunits, AChE(C) (without H or T peptide). Dimerization was reduced for all types of subunits, showing that they interact through the same contact zone; the formation of amphiphilic tetramers (Torpedo AChE(T)) and 13.5 S oligomers (rat AChE(T)) was also suppressed. Oligomerization appeared totally blocked by introduction of an N-linked glycan on the surface of helix alpha(7,8). Other point mutations did not affect the synthesis or the catalytic properties of AChE but reduced or blocked the secretion of AChE(T) subunits. Secretion of AChE(T) was partially restored by co-expression with Q(N), a secretable protein containing a proline-rich attachment domain (PRAD); Q(N) organized PRAD-linked tetramers, except for the N-glycosylated mutants. Thus, the simultaneous presence of an abnormal four-helix bundle zone and an exposed T peptide targeted the enzyme toward degradation, indicating a cross-talk between the catalytic and tetramerization domains.